(b) Surface microscopic appearance of spoilt lenses The hydrated lenses in physiological saline were dehydrated by a critical point drying technique, coated with gold palladium, and examined by scanning electron microscopy. (c) Light microscopy and histochemistry Cryosections stained with haematoxylin and eosin and semi-thin Araldite sections stained with toluidine blue showed widespread small surface irregularities, crevices, and pits on both the outer and inner lens surfaces. The outer part of the lens down to one-third to one-half thickness and including the external surface was heavily impregnated with a dense deposit which tended to be more discrete (round/oval granules I-2 ,m in diameter) and sparser in Scanning electron micrograph, showing encrusted material in soft lens surface. Some lathe marks can also be seen tion in the deeper lens material (Fig. 4) The distribution and differentiation of deposits seen by light microscopy were generally confirmed by, electron microscopy. The deposits appeared to be hard in texture since they were difficult to cut with the glass knives used for ultra-thin sectioning and this presumably caused the scores, knife drags, and stress marks observed (Fig. 5, overleaf) . The linear deposits impregnating the surface of the lens, and the round/oval deposits infiltrating the outer lens area were extremely electron dense. At higher magnification both deposits were seen to consist of a variable proportion of granuloamorphous material and fine needle-like forms, the latter being more abundant in the discrete round/oval deposits ( Fig.  6a ) and the former in sections stained with uranyl acetate and lead citrate (Fig. 6b) .
(e) Electron-probe x-ray microanalysis (EMMA) Sections (I20-15O nm thick) cut from the epoxy-resin blocks previously prepared for conventional electron microscopy were mounted on copper grids. The unstained material was examined with an AEI EMMA 4 instrument having the combined features of transmission microscopy and electron probe x-ray microanalysis.
Analysis of the lens matrix free of deposits showed the presence ofsilicon, sulphur, and chloride (Fig. 7a) . Analysis of the electron dense deposits, in addition to the above elements, showed the presence of calcium and phosphorus (Fig. 7b) . By subtracting one trace from the other, the analysis of the deposits alone can be obtained (Fig. 7c) . The corrected integrated data suggested that the deposits contained calcium and phosphorus in a ratio of approximately 15: I, consistent with their composition as a calcium triphosphate, Ca3 (PO4) 2.
(f) X-ray diffraction and atomic absorption analysis Two lenses were examined by x-ray diffraction analysis, which confirmed that different forms of deposit contributed to the major opacities present.
A yellowish scaly surface deposit contained various elements including phosphorus and calcium, and in one case silicon dioxide, but this surface material was amorphous and a defined mineral structure was not present. A second, more specific deposit, was internal to the lens, and diffraction patterns were consistent with a moderately crystalline carbonate/apatite structure including calcium. A third, markedly opaque, lens was also examined by atomic absorption spectrophotometry, and calcium and silicon were present at trace levels only.
(g) Direct determination of lens calcium 33 spoilt lenses were examined, obtained from 27 patients with a variety of presenting conditions: thirty lenses were made of Sauflon, two of PoLYHEMA, one of PMMA, and one of Bionite. The collected data are shown in the Table (p. 147).
Each lens was ashed in a closed crucible, the deposit was extracted with hydrochloric acid, and calcium was determined in the supernatant after incomplete neutralization and centrifugation by an automated fluorimetric procedure involving the production of a fluorescein complex (Hill, I965) . Values were calculated from a standard curve prepared at the same time, the reagent blanks and occasionally values for hydrated unpolished and unfitted lens discs were also determined.
The spoilt lenses were chosen at random and initially were submitted for analysis only if badly affected. Calcium values recorded ranged from 0-250 pg. per lens with values of 0-I2 jpg. for the control discs, and there was a broad correlation between the degree of spoilation and the amount of calcium found. Of the 33 spoiled lenses, sixteen gave values above the control level of I 2 pug. and of these eight contained more than 50 pcg. calcium, including three above 200 pg. and two in the 100-200 pug. range (Table) . The two POIYHEMA lenses from different patients contained 62 and 232 pg. calcium, but in general a breakdown of the results did not reveal any obvious correlation between the amount of calcium in the deposit and the type of lens, the duration or conditions of use, or the primary condition requiring treatment.
Discussion
The present study has shown that calcium is implicated in deposit formation in many cases, and that a broad correlation exists between the amount of calcium present and the degree of opacification. Deposition of calcium occurred not only in high water content soft lenses but also in one lens of low water content analysed in this investigation. Gyorffy (1972) lens material probably corresponds to the molecular arrangement of the co-polymer that has been rendered apparent because of the staining reaction. Electron micrograph. x 75,000 1I46 British journal of Ophthalmology selective molecular absorption and this property is associated with a positive ion charge. Therefore, the deposition of calcium salts or conglomerates may follow either pattern or both. The transmission electron microscopical, electron-probe microanalytical, and histochemical data suggest that, in at least some cases, relatively specific microcrystalline deposits are formed with selective patterns of distribution; these observations carry the implication that specific and definable factors may be involved in calcium deposition. It is known that soft lenses can be penetrated by high molecular weight material and that entry of material into the lens may be facilitated by the cracks and crevices which develop on the surface of the lens with use (Tripathi and Ruben, 1972) .
In considering the source of deposited calcium in the soft lenses, apparently two main possibilities must be borne in mind, namely the tears and the keratoconjunctival tissue. If there is an excess calcium level either in freshly secreted tears or liberated into the tears from pathological tissue, it is possible for abnormal deposits of the calcium salt to build up on or in the lens matrix. From the study of the present series, however, there appears to be no obvious direct correlation between the disease conditions and calcium deposition, although marked spoilation occurred in those instances associated with tissue necrosis. Even if the relative proportion of calcium is not raised, its total value could be greater owing to the increased volume of tear secretion since the soft lens provides a mild stimulus for tear production (Tripathi, 
I975).
This consideration is less applicable, however, in cases of 'dry' eye syndromes, but in such instances the factor of tissue necrosis, tear substitutes, and other medicaments applied to the eye, may have a significant part to play. Bartter, 1948) . On the other hand, the palpebral fissure area is exposed and is an area subject to surface drying, thus leading to a greater concentration of calcium salts and their precipitations. Correlation between calcium deposition and analyses of the patients tears and of drops ofproprietary solutions used would obviously be informative in defining specific factors, but in the present study these factors have not been thoroughly analysed. Calcium deposition is a major factor in lens spoilation with opacification but there must be other causes since biochemical analysis of many randomly selected opaque lenses did not reveal higher than normal values for calcium concentration. The presence of silicon in the lenses examined by x-ray diffraction and atomic absorption analyses is unexplained; they may be casual contaminants or silicone derivatives which are sometimes used as fillers in the lens polishing process, and modification of this filler or its attachment may contribute to lens spoilation. This suggestion is, however, merely speculative, and electron probe microanalysis of neighbouring clear and opaque areas of the spoiled Sauflon lens Summary A series of 75 spoilt soft lenses with opacities (mostly manifesting as discrete spots or as large areas of cloudiness, chalk-white in appearance) were subjected to histochemical, electron microscopical, electron probe x-ray microanalytical, x-ray diffraction, atomic absorption spectro-photometric, and biochemical analyses. The results showed that in many cases calcium was implicated in the deposit formation and that a broad correlation existed between the amount of calcium present and the degree of opacification. The possible mode of calcium deposition and resulting
